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$A\equiv(A_{1}, A_{2}, A_{3})$ $\mathfrak{f}^{i}$
[2].
$\delta A$ ( $X$ , tinit) $=\delta A(x, tfin)=0$ (1)
$\delta A(x, t)=0$ $x\in\partial V$ (2)
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$i$ 1, 2, 3 (2) $v$
$v(x, t)=0$ $x\in\partial V$ (4)
$A$
$\rho(x, t)=\rho_{init}(A(X, t))J^{-1}(A(x, t))$ (5)
$\rho$init $(A(x, t))$
$J^{-1}$






$p \equiv\rho^{2}(\frac{\partial\epsilon}{\partial\rho})_{s}$ $T \equiv(\frac{\partial\epsilon}{\partial s})_{\rho}$ (7)
[3]. $s$ $\rho$
$\mathcal{L}(\rho, v, s)\equiv\rho\{\frac{1}{2}v^{2}-\epsilon(\rho, s)\}$ (8)
$I$







$I_{pf}[\rho, v, A, s, \beta, K, \Lambda]$ $\equiv$ $l_{t_{init}}t_{fit\backslash } dt\int_{V}d^{3}x\{\mathcal{L}(\rho, s, v)+\rho\beta_{i}(\partial_{t}A_{i}+v\cdot\nabla A_{i})$
$+K(\rho-\rho_{init}J^{-1})+\Lambda(s-s:nit)\}$ . (11)
60
$\beta$ , $K$ ,A $\beta,$ $K,$ $\Lambda,$ $\rho,$ $.g,$ $v,$ $A$
(3),(5),(lO)
$K$ $=$ $- \frac{1}{2}v^{2}+\epsilon+\underline{p_{J}}$
’
(12)
A $=$ $\rho T$ (13)
$v+\beta_{i}\nabla A_{i}=0$ (14)
$\rho\frac{\partial}{\partial t}\beta_{i}+\rho v\cdot\nabla\beta_{i}=-KJ^{-1}\frac{\partial\rho_{init}}{\partial A_{i}}+\frac{\partial}{\partial x_{j}}\{K_{\beta i}$ ..: $t^{\frac{\partial J^{-1}}{\partial(\partial A_{i}/\partial x_{j})}}\}-\Lambda\frac{\partial s_{init}}{\partial A_{i}}$ (15)
$\rho$ $s$ $\rho_{init}$ $s_{init}$
$A$ (15) (10), (12), (13),
$\frac{\partial J^{-1}}{\partial(\partial A_{i}/\partial x_{j})}=J^{-1}\frac{\partial x_{j}}{\partial A_{i}}$ (16)
$\frac{\partial}{\partial x_{j}}\frac{\partial J^{-1}}{\partial(\partial A_{i}/\partial x_{j})}=\frac{\partial}{\partial x_{j}}(J^{-1}\frac{\partial x_{j}}{\partial A_{i}})=0$ (17)
$\rho\frac{\partial}{\partial t}\beta_{i}+;)v\cdot\nabla\beta_{i}$ $=$ $(p \frac{\partial K}{\partial x_{j}}-pT\frac{\partial s}{\partial x_{j}})\frac{\partial x_{j}}{\partial A_{i}}$
$=$ $(-p \frac{1}{2}\frac{\partial v^{2}}{\partial x_{j}}+\frac{\partial p}{\partial x_{j}}I\frac{\partial x_{j}}{\partial A_{i}}$ (18)
(14) $L_{v}\equiv\partial_{t}+\nabla(v\cdot)-v\cross\nabla\cross$ 7
$0$ $=$ $L_{v}(v+\beta_{i}\nabla A_{i})$ (19)
$=$ $L_{v}v+(\partial_{t}\beta_{i}+v\cdot\nabla\theta_{i})\nabla A_{i}+\beta_{i}\nabla(\partial_{t}A_{i}+v\cdot\nabla A_{i})$ (20)
(20) (3) [2] A,
[1,12] (18) (20)
$\rho\{\frac{\partial}{\partial t}v+\frac{1}{2}\nabla v^{2}-v\cross(\nabla\cross v)\}=-\nabla p$ (21)
(5) (10)
$\partial_{t}\rho+\nabla\cdot(\rho v)=0$ $\partial_{t}s+v\cdot\nabla s=0$












$T\delta s+f\delta q=0$ (24)
(22)

















$\rho T(\partial_{t}s+v\cdot\nabla s)-\Theta+\nabla\cdot w=0$ (30)
$w$ (30)
$\int_{V}d^{3_{X}}\{-\Theta\}=\int_{V}d^{3_{X}}\{f\cdot v\}$ (31)
$\int_{V}d^{3}x\{\rho T(\partial_{t}s+v\cdot\nabla s)+f\cdot v\}=0$ (32)
(28) (32) (3) $v_{j}=-\partial_{t}A_{i}/(\partial A_{i}/\partial x_{j})$
$\partial/\partial t$ $\delta$
$\int_{V}d^{3_{X}}\rho T\delta s=\int_{V}d^{3_{X}}\frac{\partial x_{J}\prime}{\partial A_{i}}(\rho T\frac{\partial s}{\partial x_{j}}+f_{j})\cdot\delta A_{i}$ (33)
(11)




$=$ $( \rho\frac{\partial K}{\partial x_{j}}-\rho T\frac{\partial s}{\partial x_{j}}-f_{j})\frac{\partial x_{j}}{\partial A_{i}}$
$=$ $(- \rho\frac{1}{2}\frac{\partial v^{2}}{\partial x_{j}}+\frac{\partial p}{\partial x_{j}}-f_{j})\frac{\partial x_{j}}{\partial A_{i}}$ (35)
(3),(14) (35)
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